We surveyed 70 epileptic patients attending a general neurology clinic and 64 patients attending an epilepsy clinic to determine the incidence of alcohol-related seizures. Seven (10%)of the neurology clinic patients and 9 (15%) of the epilepsy clinic patients reported exacerbation of their seizures with alcohol. In the first group, two had been heavy drinkers when under-age, two had features of alcohol dependence, and three had experienced resolution of seizures following cessation of their drinking. In the second group, five drank 4 units/day or more, and one drank more heavily. The importance of alcohol in the causation of these patients' seizures had not previously been appreciated.
Introduction
The relationship of alcohol to epilepsy has been a subject of controversy for many years. Seizures may occur shortly after a chronic heavy alcohol intake is abruptly discontinued or in association with delirium tremens, the so called 'rum fits'l-4. The importance of alcohol ingestion as a trigger factor for seizures in patients with~hronic epilepsy is less well established. Gowers'' advised that alcohol should be avoided in young persons with epilepsy. Recent opinion has been rather more liberal. Hoppener'' emphasized the social isolation of epileptic patients who are denied alcohol and, following a controlled experiment in which patients with epilepsy were given 1-3 units of alcohol, which caused no ill effects, concluded that drinking in moderation was not a risk factor in inducing seizures. Two recent reviews have tended also to negate any untoward effect of alcohol ingestion in patients with epilepsy'-", There has been a marked increase in alcohol consumption in the UK and other countries recently. We report a survey carried out to investigate the relationship between alcohol ingestion and seizure induction in two groups of patients with epilepsy.
Methods
Two related studies were carried out in different clinics; one in a general neurology clinic at Newham General Hospital and the other in a clinic at the London Hospital, for management of patients with intractable chronic epilepsy.
Study in general neurology clinic
In 70 consecutive patients with epilepsy (35 male, 35 female) a pro forma was completed during a routine attendance at the neurological clinic at Newham General Hospital. This established the type of seizures, their aetiology if known, the patient's alcohol intake and any relationship to seizures. To determine if there were features of alcohol dependence, each patient was asked about alcohol binges, alcoholic blackouts, drinking in the morning, and warnings by family or friends about excessive drinking. These questions have been useful in previous surveys of alcoholism'P'P. Other questions included: how much alcohol precipitated seizures, what was the time relationship between drinking and seizures, and if the patient took anticonvulsant medication when drinking. The patient was also asked if he/she had lost employment due to seizures or alcoholism. Patients were examined for evidence of alcoholism, particularly the presence of tremor, facial telangiectasia, neuropathy and a tender liver.
Study in epilepsy clinic
Sixty-four patients of normal intelligence who had been attending a special clinic for chronic intractable epilepsy at the London Hospital for at least two years were sent a questionnaire through the post. The clinic was specifically for patients with drug-resistant epilepsy, in whom seizure frequency and causation was well established. The coded, numbered questionnaire was accompanied by a separate, personal letter indicating that only the physician in charge of the clinic (DFS) had access to the code, that the results were for research only, and that the data would not be included in the hospital case notes or discussed further unless the patient specifically requested this. These strategies were adopted to maximize a full and cooperative response. A stamped addressed envelope was enclosed for reply.
The questionnaire resembled that used at Newham General Hospital, but differed in that it was completed by the patient rather than by the doctor. It asked about frequency of drinking, the amount in units per day or per week, the possible effects of alcohol in precipitation of seizures, and their timing. Other questions about hangover, depression and bingedrinking were included, as well as questions about compliance with medication.
Results

Neurology clinic study
Seven (10%) of the 70 patients, associated their seizures with alcohol ( Table 1 ). The seizure usually occurred 2-48 h following drinking alcohol, but in two patients this time relationship was uncertain. One of the seven patients had experienced a single seizure following a binge. Two drank up to 10 units a day and 0141·0768/901 010006·04/$02.00/0 ©1990 The Royal Society of Medicine had experienced resolution of their seizures since stopping alcohol consumption. One patient with posttraumatic epilepsy reported that 16-18 units of beer or lager precipitated his seizures. Two patients had several features of alcohol dependence. One patient, the only woman in this group, indulged in moderate social drinking at weekends, but reported that 6 units (mainly spirits) would precipitate a seizure. This patient and the patient with post-traumatic epilepsy both tended to forget their medication when drinking. Two of the seven patients had begun drinking heavily when under age.
Of the two patients who exhibited features of alcohol dependence, one aged 27 years had indulged in binges (up to 40 pints of beer over a weekend) from the age of 15 years. His seizures started aged 17 years; he reported five seizures in total, but claimed that two were unrelated to alcohol. In the previous two years he had sometimes drunk in the mornings. On examination he had a fine resting tremor but no other stigmata to suggest alcoholism. The other patient was aged 63 years, consumed 13 pints of beer and half a bottle of rum a day, drank in the mornings, had blackouts in association with alcohol binges, and had received several warnings from his family over the previous 30 years. He had stopped drinking a year previously, with resolution of seizures. He had no stigma of alcoholism on examination. Six of the seven patients were employed, including both the latter patients.
Of the 63 patients who did not relate their alcohol intake to their seizures, 20 had more than one type of seizure (usually focal and generalized), and the remainder only one type (22 generalized, 10 psychomotor, four absences and seven other). Their average age was 45 years (SD 18 years). Thus in comparison to the seven patients who reported seizures following alcohol ingestion, there was no difference in the age or the type of seizure. Four (three male, one female) of the 63 had a high alcohol intake. One of these had drunk half a bottle of rum a day for many years; his seizures had followed a stroke two years previously. The other three drank up to 16-24 units of alcohol a week, mainly at weekends. The remaining 59 patients were either totally abstinent or drank small amounts (up to three units) on special occasions once or twice a year.
Epilepsy clinic study
Of the 64 patients, 61 responded fully and quickly to the questionnaire. Thirty were male and 31 female with an average age of 38 years (range 17-69 years). Twenty-nine were abstinent. Nine (15%) of the 32 who drank regularly (six males and three females) noticed that at least some of their attacks were related directly to alcohol consumption; five had partial seizures and four primary generalized epilepsy ( Table 2) . Five of these patients drank either daily or weekly in amounts of 4 units a day or more. Seizures occurred usually within 24 h of alcohol ingestion but in one patient within 48 h. The first case was a 32-year-oldaccountant whose epilepsy had commenced at the age of7 years. He continued to have about four seizures a year, in spite of many manipulations of his drug regimen and blood level estimations. These seizures tended to follow a night-out, usually at a weekend. A heavy meal with alcohol, a theatre visit and late to bed was often followed by a seizure on rising the following morning. There were no clinical stigmata of alcohol abuse and the liver function tests were normal.
Discussion
This study revealed that alcohol was an important triggering factor in seizures occurring in our adolescent and adult patients. Of the 70 patients with seizures attending the general neurology clinic, 10% had had some exacerbation with alcohol and two were The preponderance of men among the drinkers is consistent with the higher alcohol intake in men in the general population. The incidence of drinking in this epileptic population is in accord with the general observation that 10-20% of patients attending medical clinics drink more than 10 units of alcohol/day. Two patients were under-age drinkers, a disturbing but perhaps not surprising observation since 65% of people under the legal age limit drink, and their drinking behaviour was similar to that of older age groups9,13. In both these patients, alcohol ingestion was heavy and probably relevant to the continuing seizures.
The results in the patients attending the special epilepsy clinic at The London Hospital were more remarkable. Over 50% used alcohol regularly, and the incidence of alcohol-related seizures was higher, at 15%. The patients attending this epilepsy clinic had poorly controlled epilepsy. Thus, alcohol seemed a possible factor. in inducing seizures in this population.
The situation with regard to alcohol has not changed and may have worsened since Lennox'J! comprehensive survey of alcohol-related seizures in epileptics carried out in 1941. He found that of 1254 patients surveyed by questionnaire, 28% used alcohol (a figure similar to healthy controls), and 6% had exacerbation of seizures due to alcohol. Users of alcohol were mainly older patients but the younger patients were more prone to have fits. Lennox noted that the seizures related to withdrawal of alcohol occurred within about 48 h, a feature reported in alcoholic patients and noted in some of our cases. This generally accepted relationship of seizures to alcohol withdrawal has recently been questioned by Ng et aZ. 15 These authors reported 308 patients with a first seizure, of whom 53% drank every day, and found that although the relationship of seizures to alcohol use was dose-dependent there was no relationship to alcohol withdrawal as compared to alcohol ingestion.
Two of the most intriguing aspects of alcohol and seizures are the likelihood of inducing epilepsy, and that of worsening the prognosis of pre-existing epilepsy. Physicians at the turn of the century considered alcohol abuse to be a major risk factor for epilepsy. The term 'alcoholic epilepsy', in common usage at that time, had different meanings, however, for different authors", Even though seizures are a relatively uncommon complication of alcoholism (only 2.4% of alcohol-related illness), alcohol abuse has been proposed as a cause of a quarter of cases of epilepsy in adults in France and Denmark'<!". These high figures cannot be explained solely by the higher per capita consumption of alcohol in these countries in comparison to the UK, but reflect differences in emphasis in the presumed causation relationship between alcohol and epilepsy in these countries.
There has been considerable experimental interest in the relationship between alcohol and seizures. Pinel et aZ. 18 explored the phenomenon of kindling of epilepsy in relation to alcohol. They were able to show that repeated brain stimulation, insufficient to induce fits alone, increased the susceptibility to seizures induced by convulsive agents such as alcohol. This study suggested that an epileptic subject who abused alcohol would be more susceptible to seizures than a non-epileptic subject. More recently, BaIIenger and Post-" have used the kindling hypothesis as a model for the alcohol withdrawal syndrome. They reviewed the records of alcoholics attending a rehabilitation centre, and were able to define a stepwise and progressive pattern of withdrawal symptoms. Seizures occurred only after 5 years of alcohol abuse, suggesting that hyperirritability of the limbic system accompanying alcohol withdrawal kindled increasingly widespread cortical structures.
The relevance of the kindling model to man has been questioned-". Nevertheless, our findings serve to emphasize the importance of recognizing alcohol as a factor in seizures, and of warning patients with epilepsy to abstain. In our study, three patients attending the neurology clinic reported resol ution of seizures following abstinence. Our observations are in accord with those of Hoppener", suggesting that a modest alcohol intake (< 6 units per week) is safe, and confirm the anecdotal warnings of Espir and Rose 21 that larger amounts of alcohol in an epileptic patient (in excess of 6 units) increase the risk of seizures. Our surveys also disclosed a number of previously unsuspected heavy drinkers. These findings emphasize the importance of ascertaining alcohol ingestion in the management of epilepsy.
